I. INTRODUCTION
The matched filter bound (MFB) provides a lower bound on the bit error rate (BER) of a communication system by assuming perfect channel estimation and neglecting intersymbol interference (ISI). The BERs for several coherent and non-coherent diversity systems subjected to frequency-flat Rician and Rayleigh fading are derived in [ I ] .
The case of signal reception over a number of independent, Rayleigh faded branches is treated in [Z] , [3]. MFB's for a multipath Rician fading channel are derived in [4] . All of the above studies evaluate the MFB assuming a rime invariant channel response over the transmitted symbol duration. However, in certain systems such as OFDM in which the symbol duration is relatively long, the channel response may vary significantly over a symbol duration. In such cases, an analysis applicable to fast fading is required.
A general methodology for evaluating the MFB's for Rayleigh fading channels with unrestricted normalized Doppler rate, a , defined as the product of the Doppler frequency, fJ and the transmitted pulse duration, Tp , is presented in [5].
However, some communication systems, e.g. micro-cellular systems, often experience Rician rather than Rayleigh fading. The main contribution of this paper is the derivation of a moment generating function (MGF) in fast Rician fading channels, which is used to calculate the BER. Multiple beam channel models with arbitrary correlations and delays among the beams are also studied.
S Y S E M MODEL
Binary phase shift keying (BPSK) modulation is assumed in the analysis although it can be extended to any pulse amplitude modulation (PAM) scheme. The BPSK signal, $ ( I ) , of energy E,, which is sent over the Rician channel can be written as
, &
where p ( t ) is a unit energy pulse of duration T p . 
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By symmetry, the BER is the same whether +A .p(t) or where M' is the number of non-zero eigenvalues. Thus, Y , is a weighted sum of independent central chi squared r.v.'s of degree 2 . Equation (13) is the expression for the received signal component when the fading is Rayleigh.
The ( The MGF of Y is given by the product of the individual MGFs, i.e.
B. Application to the multiple beam channel model with correlated fading
We now analyze the general case of N beam signal reception. The channel impulse response is given by 
IV. NUMERICAL RESULTS
In this section, BER curves are plotted using the expressions in Section Ill. for a rect pulse shape and a unity gain channel.
A. Flar Fading
In flat fading, the delay power spectrum of the channel is ideally an impulse and the channel impulse response is given by As expected, the BER decreases with K .
B. Frequency Selective Fading
The three beam ( N = 3 ) frequency selective fading results are now discussed. It is assumed a: = ai. We denote the normalized delay between the two diffuse beams by a and set P12 = PZl = P .
-Zero delay between non-faded a d thefirst difise beams The improvement in performance (obtained with an increase in p ) however is seen to be more in fast fading because of the additional diversity withineach pulse.
V. CONCLUSIONS
BER expressions for fast fading Rician channels were derived for one shot communication using uncnded BPSK modulation over flat and frequency-selective channels. The BER generally decreases with increasing fading rate due to time diversity within a bit duration. At very high fading rates, the performance approaches that for an AWGN channel.
The case of correlated beam fading was also studied. In general, it was found that for a small delay spread, the BER decreases with the correlation coefficient. On the other hand, for a large delay spread, the BER is minimized for zero c o mlation because of the increased diversity effect. 
